The paper models the household demand for child care, mothers ' 
Introduction
This paper examines the interdependency of the women's labor force activity and household child care choices in Russia.
In the days of the Soviet Union, more women participated in the labor force than in almost any other country in the industrialized world. In the 1980s about 90 percent of prime-age women were either employed or went to school (Lapidus, 1985) . Women in the Soviet Union worked full-time the whole year round. There was very little part-time employment; less than one percent of the work force was employed under such arrangements.
Soviet women could not have been involved in the economy to such an extent if a wide range of government-subsidized child care programs, such as nurseries, preschool, kindergartens, and after-school programs, had not existed. The number and variety of state-provided child care facilities increased steadily throughout the Soviet era. By the late 1980s some 15 million children between one and six years of age (70 percent of children from that age group) were registered in public child care institutions (Matthews, 1986) .
Reforms launched by the Russian government in early 1992 lead to a dramatic change in the socioeconomic environment in Russia and put a great strain on the existing system of social protection and state-subsidized institutions. A sharp decline in GNP in the 1990s resulted in an ever widening budget deficit, shrinking government-funded programs, and a dramatic decline in the number of state-run child care organizations. According to GosKomStat (the Russian government's national statistics agency), the proportion of children in preschool facilities dropped by more than 50 percent (GosKomStat, 1995) between the mid-1980s and the mid-1990s.
Not only has the number of kindergartens and nurseries decreased sharply, but the cost of sending children there has soared. In the days of the Soviet Union, families' child care costs were partly or totally covered by subsidies from the federal and local governments and/or by funding from employers. By now virtually all government child support programs in Russia have been eliminated and only a handful of companies can afford to pay for the daycare services for their employees' children. This affects all families with young children and low-income families in particular.
Thus, over the last decade, the situation in Russia has moved from one in which child care was provided by the government and almost all households with children had access to affordable and often free-of-charge child care facilities, to one in which the cost of day-care is becoming an important determinant of household labor supply decisions.
The research described in this paper is prompted by the complexity of the problems faced by families with children in the transitional economy and by the significant impact that the reform in the child care system has had on the political and economic environment in Russia.
This study appears significant in light of many contemporary economic theories of childbearing and female labor force participation. The availability and affordability of child care are significant factors in a mother's decision about whether to enter, reenter, or remain in the labor force, and on her consequent decisions about her fertility (Blau and Robins 1989; Leibowitz et al. 1988 ). In addition, the availability, convenience, or costs of child care may prevent some women from participating in the labor force or from getting a full-time job (Bloom and Steen 1990; Blau and Robins 1989; Floge 1985) . Such constraints may be especially acute among less-educated women or unmarried mothers (Mincer and Ofek, 1982; Presser and Baldwin, 1980) . To the extent that child care represents yet another important mechanism in the process by which social inequality is disproportionately experienced by women and children, a better understanding of the child care choices and effects on children raised within different socio-economic groups will inform theoretical and policy discussions about the contexts in which economic changes enhance or compromise children's development.
In this paper, I model households' child care choices, the decisions that Russian mothers make about whether to participate in the labor force, and the number of hours that they work. Using a model of consumer demand for state-provided child care, I estimate how the price of child care, mothers' wages, and household income all affect households' behavior and welfare.
The econometric model that I use is derived from a theory described in the literature on the household decision-making about women's participation in the labor market and about child care. The theory has several testable predictions. I test the hypotheses implied by this economic theory by jointly estimating reduced-form models of both the discrete and continuous choices of households using the method of Semi-Parametric Full Information Maximum Likelihood (SPFIML). This method takes into account the error term correlations across outcomes, and correlation of the error terms that can result when panel data are used.
The estimation reveals that the decision that mothers make about participating in the labor force and about the number of hours they work are relatively sensitive to changes in hourly wages, and, to a lesser degree, to changes in the cost of child care. To examine how household behavior is affected by child care subsidies and hourly wage policies, I use simulations based on the paper's estimates. These simulations indicate that the payment of family allowances to households with children does not have a significant effect on whether or how much they use formal child care or whether and how much the mothers work. However, a decrease in child care cost has a strong positive effect on the labor activity of women with children and on the use of formal child care. This is the first study to analyze the mothers' employment, mode choice, and demand for formal child care in Russia in a unified framework. I use this approach because of the simultaneity of the household decisions about modes of care, employment and demand for child care. Analyzing all these decisions together has enabled me to obtain consistent estimates of the effects of the child care prices and of the level of wages on the discrete and continuous outcomes.
Until lately, there has been little research on the economics of child care outside of the United States. Recently, a certain amount of research on child care has been conducted in the nations of Western Europe where (as in the US) growing numbers of women with young children have been entering the workforce (see, for example, Gustafsson and Stafford, 1992; Cleveland, Gunderson and Hyatt, 1996; Van Den Brink and Groot,1997) . To date, there is only a very limited amount of research on child care and women's labor market activity in the developing countries. This includes a paper by Wong and Levine (1992) that focuses on child care and household time use by analyzing the effects of household composition on mothers' employment in Mexico. A paper by Connelly, DeGraph and Levison (1996) examines the effect of child care arrangements on the rate of women's participation in the labor force in Brasil. To my knowledge, there are no formal economic studies of child care in Russia.
This paper is based on recent progress in the theory of demand for child care and women's labor supply in the U.S. Methodologically, the paper follows the work of Blau and Robins (1988) , Ribar (1992 ), Conelly (1992 , Michalopoulos, Robins, Garfinkel (1992) , Kimmel (1995, 2 For a formal derivation of the solution for the household utility maximization problem, for corner solutions maximization problems and for comparative statics results see Lokshin (1999) . 3 The existence of only corner solutions of the model (1.2-1.6) results from the two assumptions imposed on the model, i.e., the assumption about the perfect substitution between the modes of care and the assumption about the perfect substitution between the mother's time of leisure and time mother spend 
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In the one-period utility maximization problem the household chooses its consumption of a Hicksian composite good G, the average per hour quality of child care Q, the leisure time of the mother L m , and the leisure time of other household members L 0 subject to its budget and time constraints. The household utility function is assumed to be twice-continuously differentiable and quasi-concave:
The total quality of child care Q is the weighted sum of the exogenous quality of the child care provided by the mother Q m , the quality of child care purchased on the market Q p , and the exogenous quality of child care provided by relatives Q 0 :
The budget constraint includes total household expenditures on child care as a function of the number of children in the household, of the per unit quality price of child care, of the quality of formal care, and of the time spent by the children in care:
where E is the exogenous non-wage household income, H m is the mother's actual work time, H 0 is the other household members' actual work time, N is the number of children in the household, P q is the exogenous price of the unit of quality of formal child care, T 0 is the amount of time spent by other household members on child care, W m is the market wage available to the mother, and W 0 indicates the market wage available to the other household members.
Finally, the model specifies -under the assumption that children require constant care-the time constraints affecting the mother, the other household members, and the children:
Solving 2 the first-order conditions of the household utility maximization problem (1.1-1.6) with respect to L m , L 0 , T 0 , and Q p as a function of the exogenous variables, it is possible to show that there is no full interior solution for those situations when the household freely chooses all four variables: L m , L 0 , T 0 , and Q p , i.e., when the mother works, other household members work, child care is provided by the working mother when she does not work; by other working family members during periods when the mother works and they do not work; and by a formal child care provider during periods when both the mother and the other family members work 3 . There are, however, five caring for children (Assumption 5 and 6). However, the relaxation of these restrictions, offers no new testable insights into the model. The empirical observations about the actual choices of child care and labor supply of Russian households confirm the validity of the chosen theoretical approach.
meaningful corner solutions of the model that are presented in Table 1 . The household simultaneously solves the following two-part problem of its utility maximization. Assuming a given corner solution, the household optimizes the labor supply of its members and chooses the optimal quality of child care. Subsequently the household chooses the corner solution with the highest utility.
How the exogenous variables affect the probability that a household will choose a particular type of child care arrangement and will choose whether its members participate in the labor force can be determined by analyzing the first derivatives of the indirect utility functions for every corner solution with respect to the variables of interest.
An increase in the mother's wage W m will increase the probability that the household will choose the states in which the mother is employed by raising the indirect utility values for states 1,2,3, and 4, and leaving the utility for state 0 unchanged. An increase in the per unit quality price of child care P q does not affect the utility of choosing such states when no formal child care is purchased (states 0, 1, and 2). Such an increase would lower the utility of selecting the states where a household uses formal child care (states 3 and 4). A increase in the wage rate of family members W 0 will increase the utility in states 1 and 3. An increase in the quality of mother-provided child care Q m will raise the utility in each state. However, because in states 1-4 L m <1, the increase in utility will be the greatest in state 0, i.e., when the mother does not work. An increase in Q 0 will raise household utility in those states in which other family members provide child care (states 1, 2, and 4) and thus increase the likelihood of a household selecting these states. In case of state 4, the time constraint and non-negativity condition result in T 0 <H m . Thus, the exogenous change in the quality of informal child care makes it more likely that households will choose states 1 and 2, in which the household only uses informal care, than state 4, in which household uses both formal and informal child care.
The first order condition of the household utility maximization problem (1.1-1.6) can also be used to determine how exogenous variables affect the number of hours that the mothers devote to employment and the number of hours children spend in paid care. If it is assumed that formal child care is a normal good, then an increase in the price of formal care is likely to decrease the number of hours of formal child care purchased by households. If the wages available to mothers increase, then this is likely to increase households' use of formal care. The effect of wages and the cost of child care on mothers' labor supply appears undeterminable by the theory.
Empirical model
The empirical model used in this paper consist of a discrete choice equation for the child care mode and mother's labor supply, an equation for a mother's hours at work, and an equation for children's hours in paid care.
For the discrete choice model, the utility that the ith household derives from the choice of the jth alternative at time t can be expressed in linearized form as:
for any j
where S ijt is an indirect utility function for household i choosing state j at time t, X it is the vector of the household characteristics that affect the choice of the ith household at time t and that do not vary by state, Z ijt is the vector of outcome-specific variables, $ and ( are vectors of unknown parameters, and , ij is a random disturbance that reflects, among other things, unobservable attributes of the alternatives. The probability that the household i chooses state j at time t is then:
The demand functions of a mother's hours at work and hours spent by children in formal care can be specified in a linear form as:
Here, H it k is the continuous dependent variable k associated with household i in state j at time t. In the first continuous outcome equation, H it 1 is the number of hours that a mother supplies to the labor market (if she works), and H it 2 is the number of hours spent by children in formal child care facilities in those states where formal child care arrangements have been chosen. X it and Z it are the vectors of the variables defined above, n k and " k are vectors of unknown parameters, and > it k is an error term with mean zero.
The theoretical model assumes that a household makes simultaneous decisions about the mode of child care it wishes to use, the labor supply of each of its members, the amount of time that each family member spends on child care, and about the amount of time that their children spend in formal care. All of these decisions are determined by the exogenous characteristics of the family and individual family members, both observable and unobservable. It is possible to estimate discrete choice equation (2.1) and continuous variable equations (2.2) jointly.
There are several estimation issues that need to be discussed. First, the error terms in the discrete , and continuous > k equations may be correlated across states and among each other. The correlation across states is a correlation among disturbances in the state-specific indirect utility functions V ijt 's. If, for instance, a mother's participation in the labor force is determined by, among the other factors, some unobservable taste for work, it is going to hold true for all of the states in which a mother works.
The same example of an unobservable preference for work can help to illustrate the possibility of a correlation among the errors terms of equations (2.1) and (2.2). In the continuous equation, the number of hours that a mother supplies on the labor market depends, among other things, on her taste for work. Women with a high preference for work can be expected to work longer hours and are more likely to be employed. This means that there may be a correlation between the disturbance in the equation for a household's choice of a discrete state and the equation for the amount of time that women supply on the labor market. Similar correlations can exist for the equations that determine the following: (i) labor supply decisions of the other family members, (ii) time spent on child care by the mother and the other family members, and (iii) household child care arrangements.
In addition, because panel data are used in the model, there exists the possibility of a correlation in the error terms among the multiple observations of the same family (correlation between , ijt2 and , ijt1 , t 1 ût 2 and correlations between > it1 k and > it2 k , t 1 ût 2 ). Macro time effects (not ) household-specific) in disturbances , and > can be controlled by the introduction of time-specific dummy variables into equations (2.1) and (2.2).
If it is assumed that the errors are not correlated when in fact they are, then the point estimates will be biased and inconsistent. To account for such possible error correlations in a tractable way I impose a factor structure on the disturbances in equations (2.1) and (2.2):
where µ ijt is an independent extreme value and , 8 it , and ( it are mutually-independent random variables that are assumed to be independent of the regressors in the model. V 1 is a permanent factor (the factor that remains the same for the household at any time point and is similar to the household-specific effect) while V 2 is a transitory factor (within a single household, the factor will be different at any two different points in time). These factors are unobservable variables that influence the choices made by households and that have no correlation with explanatory variables. D's, J's, and H's are factor loadings that represent the effect of a given factor in each equation.
We introduce a two-factor structure to account for the two major possible sources of heterogeneity in the disturbances -the inter-equation correlation of the error terms and the panel structure of data. The use of both time-invariant and transitory factors helps to take into account this potentially complex form of correlation. These assumptions about the structure of the error terms in the equations (2.1) and (2.2) are considerably more flexible than the common practice of imposing a specific functional form of the distributions of v's (see for example, Gourieroux and Monfort (1996) and Berry and Pakes (1990) ).
The system of equations (2.1-2.2) with the error structure (3.1-3.3) can be estimated by the Semi-Parametric Full Information Maximum Likelihood (SPFIML) method developed by Liard (1978) , and Heckman and Singer (1984) , and applied to simultaneous equations by Mroz and Guilkey (1992) , and Mroz (1999) .
Assuming the independent, extreme-value distribution of ,, the contribution of the discrete outcome part of the model to the likelihood function has the form of a multinominal logit, conditional on V's. Assuming that the error terms of the continuos outcome equations are normally and independently distributed, these equations contribute to the likelihood function in the form of normal regressions. I assume that the distributions of the v's in equations (2.1-2.2) may be approximated by the following step functions: where v's are the points of support in the distribution of the factors 1 and 2, P and B are the probability that the factors take value v, and M and K are the numbers of points of support of the distribution of each V. 
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The above specification implies that each household has an access to all possible child care arrangements and all potential employment outcomes. However, a significant proportion of Russian families have no access to formal child care facilities. Also, Russian legislation specifies that only children older than 18 months of age can be accepted by formal care institutions. For these groups of families the conditional contribution of the discrete outcome equation to the likelihood function is calculated based on a restricted set of possible forms of care, i.e., that there are no formal care arrangements available in the choice set of these households:
where Pr(Y it =j|v 1m ,v 2k )
A is the probability that household i (which has an access to formal child care facilities) chooses state j at time t conditional on the realization of factors V 1 and V 2 , and Pr(Y it =j|v 1m ,v 2k )
NA is the same probability for those households with no access to the formal child care.
For the continuous outcome equations (2.2), the conditional on the v's probabilities are:
where H it1 and H it2 are the dependent variables in the continuous outcome equations (2.2), N is the probability density function of standard normal distribution, and F 1 it and F 2 it are the square roots of the variances of the error terms in equations (2.2).
Thus, the semi-parametric log-likelihood function for the system of equations (2.1-2.2) with the error structure (3.1-3.3) is:
where N is a number of households in the sample, T is the number of times that a household appears in the sample (the total number of observations in the sample is T*N), M is the number of points of support for the first factor, P m are probability weights associated with the first, time-invariant factor, K is the number of points of support for the second, transitory factor, B k are probability weights associated with the second factor, v 1m and v 2k are the points of support of the distribution of factors
Choosing a priori numbers of points of support M and K, the log-likelihood function ý is maximized over "'s, $'s, ('s, J's, H's, C's, B's, and v's. For identification purposes, the two points of support for both factors are normalized to equal 0 and 1, respectively 4 . The number of points of support is increased until the difference in the log-likelihoods of consequent maximizations satisfies the convergence criteria.
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The joint distribution of the error terms (3.1-3.3) is unknown, so the sample statistics of the estimates cannot be derived analytically. It is feasible to estimate the covariance matrix 1 of the coefficients in the model (2.1-2.2) by inverting the Hessian matrix of the second derivatives of the log-likelihood function ý. However, the numerical approximation of the Hessian matrix can be difficult to obtain when the values of certain estimates by far exceed the rest of the coefficients, or when the function becomes flat near the optimum. In the paper I use method of bootstrapping to determine the correct standard errors for the estimated coefficients.
..,n be a randomly drawn with replacement sample from the empirical distribution. It follows from the model (2.1-2.2) that H 1 it *, H 2 it *, Y it *, are functions of X it * ,Z it * and the error terms. Let $ i * denote a vector of the bootstrap estimates obtained from a maximization of the log-likelihood function ý on the sample S i . This process can be repeated B times to yield bootstrap estimates $ 1 *... $ B *. The bootstrap estimator of the asymptotic covariance matrix 1 is given then by
The estimates of the base sample coefficients are used as starting points for the bootstrap optimization in order to speed up the convergence. The covariance matrix 1 is estimated based on B=500 bootstrap repetitions of the log-likelihood maximization, which should provide a suitable level of accuracy for the estimated standard errors (D. Andres, M. Buchinsky).
Data and Variables
6 The weights and a range of issues related to the sample design and collection of these data are explained in depth in the documents that can be found in the home page of the RLMS. The data sets can be obtained free through the home page: www.cpc.unc.edu/projects/rlms/rlms_home.html. , and Lokshin, Popkin, Harris (1999) give additional information on the sample and data set.
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This research is based on the data from the Russian Longitudinal Monitoring Survey (RLMS) 6 , the first and only nationally representative sample of households in the Russian Federation. The survey comprised seven rounds conducted in (I) September 1992, (II) February 1993, (III) August 1993, (IV) November 1993, (V) December 1994, (VI) October 1995 and (VII) October 1996. Rounds I-IV surveyed over six thousand households while Rounds V, VI and VII surveyed a different panel of approximately four thousand households. The data were weighted across the rounds for comparability and to ensure that the survey was representative on the national scale.
In this analysis, I use a pooled sample of households with children younger than 7 years old based on the results of the last three rounds of the survey. The data on the first four rounds of the survey (1992-93) gathered no information on the availability of child care facilities, which makes it impossible to apply the model of child care choice and labor market behavior to the households covered in the first four rounds.
The initial sample of households for rounds V, VI, and VII of the survey was identified from a stratified three-stage cluster sample of residential addresses. Cities as well as urban and rural portions of rayons (political and geographic units about the size of counties in the United States) were the area units selected in the first stage. These 38 rayons were stratified by the eight regions and by the percentage of the urban population within each region. Within each area chosen in the first stage, a sample of voting districts (primary population points) was randomly chosen from a geographically ordered list of voting districts falling in that area.
There are 1,262 households with children under the age of seven in the pooled sample of rounds V, VI, and VII, and these households are represented by 2,162 observations (an average of 1.77 observations per household). The data set includes information on the individual members of these households, household-specific information and data on the community level. It also contains information on the modes of child care arrangements made for each child in the household, the amount of time each child spent in formal and informal child care, and the amount of money paid for formal child care during the week of the survey. The part of the questionnaire that was administered to each individual household member yielded data on how much time each household member spent looking after children and was active at the labor market, as well as information on their monthly wages. The part of the questionnaire that was administered to one respondent per household on matters that affected the household collectively yielded information on any non-wage household income and on the household's composition. The part of the questionnaire that was administered to a group of respondents who represented the whole local community yielded data about the availability of different forms of child care, and this information was collected for each of the 160 primary population points.
Dependent variables
7 The average prices of child care are calculated for 30 population points in the sample. Each population point includes about 40 households with children. 8 Regression coefficients for the wage equations are shown in the Appendix 2. For identification in the selection equation I use the standard set of household characteristics that can influence the mother's labor force participation decision, but are uncorrelated with the potential wage rate.
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The dependent variable for the discrete outcome equation is defined according to the possible combinations of a mother's employment status and the mode of child care, which are shown in Table  1 . These combinations are: (0) -the mother does not work and stays at home with her children; (1) -the mother works, the other household members also work, informal child care arrangements are used; (2) -the mother works, the other household members do not work, informal child care arrangements are used; (3) -the mother works, the other household members work, formal child care is used; (4) -the mother works, the other household members do not work, both formal and informal care arrangements are employed. The distribution of households by the mothers' labor force participation and by the mode of child care is presented in Table 2 .
More than 45 percent of households with young children have non-working mothers. The percentage of mothers who stayed at home with their children increased slightly from 1994 to 1996. Among the households that use other types of care, the largest single group is formed by families using household members other than the child's mother as child care providers. A third of the households with a working mother use this type of care. A relatively high share of the families, 8 percent, used only formal facilities for child care. And a small minority of Russian households uses both formal and informal child care. Table 3 illustrates the distribution of the dependent variables for continuous outcome equations, i.e., the time that mothers spent working and the time that children spent in formal care. Both continuous outcomes are observed only among the sample of working mothers or on the sample of children in formal care.
Explanatory variables
The definitions and descriptive statistics for the explanatory variables in the system of equations (2.1-2.2) are presented in Table 3 . Several key variables of interest are discussed in details below.
Price per quality unit of child care (P q ): In the RLMS, households reported their weekly expenditures on child care and the time that their children spent in a formal child care facility during the week of the survey. There is no direct way to relate such information to the quality of child care provided as no data were collected on the regional characteristics of child care facilities (such as the sizes of groups of children in pre-school establishments, quality of personnel, etc.). Like Blau and Robins (1988) , I assume that the quality of formal child care is uniform within a population point 7 and I use the average local per hour price of care as a proxy for the child care price.
Mother's offered wage (W m ): The wage rates available to each mother have been imputed using Mincer's (1974) type earning function regression with a control for selectivity (standard Heckman correction) 8 run on a sub-sample of working women for whom hourly wage data were available. The hourly wage has been calculated as a ratio of the women's monthly earning and the 9 Using more than four points of support for each factor lead to a significant increase in the time of convergence for the optimization procedure. The bootstrap technique that uses multiple optimizations of the log-likelihood function would require a prohibitively long time for the estimation of the standard errors in that case. 13 total number of hours they worked during the month the survey has been administered. In the absence of data on the total amount of time a mother had worked during the preceding month, the imputations were made based on the number of hours worked during the week of the survey.
In the wage regression, the following explanatory variables have been used to predict mothers' hourly earning -the mother's educational level, her age, details on the region she lived, the type of settlement where she lived (urban-rural), the number of children she had (as a proxy for work experience), her marital status, and the amount of time she had been in her current main job. Imputations are made based on the women's predicted hourly wages with the job tenure of non-working mothers being equal to zero. Here the offered wage is assumed to be a wage that a mother could earn if she were to start a new job.
Offered wages of other household members (W 0 ): The wage rates available to other household members are calculated in a similar way to the wage rates available to mothers. Different regressions were run to predict wages for household members of different ages or genders. After the imputations two methods were used to obtain the wage W 0 . Under the first specification the offered wage of other household members is equal to the lowest wage earned by any household member except the mother. The second specification uses the average wage of all working household members as an explanatory variable in the model.
Non-wage household income (E):
Non-wage income is measured as the household monthly income from all sources other than the wage income. This may have included social security transfers, private transfers, in-kind income, and income from home production. The structure of household income changed over the rounds of the survey and certain adjustments were made to ensure compatibility of the income data across all of the survey rounds.
Other explanatory variables include some individual characteristics of the mother such as her age and level of education, household demographics and size, the number of children in the household and their ages, the number of pensioners in the household, and the household's geographical characteristics.
Results

Estimated coefficients
The results of the estimation of the system of simultaneous equations (2.1-2.2) are presented for the specification with four points of support for the permanent factor V 1 and four points of support for the transitory factor V 2 . A further increase in the numbers of points of support M and K failed to result in a significant increase in the value of the likelihood function 9 . The estimated coefficients are shown for the model estimated with (V 1 >0 and V 2 >0) and without (V 1 =0 and V 2 =0) adjusting for unobservable heterogeneity. The estimation of the model without adjusting for a possible correlation in the error terms between equations (2.1-2.2) is essentially a joint yet independent estimation of the modified multinominal logit (MNL) of the form (4) for the discrete outcome and two ordinary least square (OLS) estimations of continuous outcome equations.
According to the likelihood-ratio test criterion, the MNL/OLS specification is rejected in favor of the SPFIML estimation. The log-likelihood value for the independent MNL/OLS estimates is -9650.50 based on 164 parameters. The log-likelihood value for the SPFIML estimate is -9362.65 based on 182 parameters. This is an increase of 287.85 in the log-likelihood value for 18 additional parameters. This means that using the model that does not control for any correlation in the error terms may have biased the estimated coefficients and introduce inefficiencies in terms of the size of the standard errors.
Tables 4a and 4b present the estimated coefficients of the discrete outcome equation for both specifications. The effect of mothers' wage rates on the discrete outcomes was much stronger when SPFIML was used than it would have been if it had been assumed that the error terms for all states were independent. For example the coefficient on the log of mothers' wages for state 1 estimated by MNL is one third of the value estimated under SPFIML specification. The effects of the child care prices on household discrete outcome choices are also stronger if the model is estimated by SPFIML. While both methods produce estimates consistent with the predictions of the economic theory, using SPFIML yields more accurate estimates.
Estimates of the continuous outcome equations are shown in Table 5 . The estimated coefficients of the independent equation of the hours of work are consistent with the coefficients of the model estimated with the selectivity bias correction. However, the latter yields significantly more precise estimates. The standard errors of the SPFIML estimation are on average 50 percent lower than the standard errors obtained from the OLS estimation. Both estimations show that increases in the prices of child care have a strong negative effect on the number of hours that the mothers work, while increases in wages available to mothers have a significant positive effect on their participation in the labor market.
The estimation of the equation of the demand for child care indicates that the correlation of the error terms reduces the effects of mothers' offered wages and the price of child care on the number of hours during which households use formal care facilities.
Simulations
To examine the effects of the estimates summarized above on the model (2.1-2.2) I simulate how households would respond to changes in the specific parameters used in the model. In a given simulation, the same values for all of parameters of interest are assigned to all the households in the sample. The simulated probabilities for the discrete model outcomes and simulations for the continuous models are generated for each household at every time point by integrating over the estimated heterogeneity distribution and then averaging the probabilities across the sample.
5.2.a Discrete outcome model of the household's child care mode and the mother's labor supply
The simulated distributions of the probabilities for the discrete outcome equation are shown in Table 6 .
Price of child care: I estimate the impact that subsidizing the prices of child care would 10 The changes in the price of care have no effect on the behavior of those households that had no access to the formal care facilities. These households, however, are included in the sample and all the results are obtained by averaging the predicted probabilities over the whole sample.
11 The use 10 ruble wage subsidies and 5.6 ruble child care subsidies is arbitrary. Following Blau (1999) I assume that the relative cost-effectiveness of the two types of subsidies is not very sensitive to the specific magnitudes of the subsidies.
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have on the probability, that households choose a particular child care/labor supply mode, make a particular decision about the labor supply of the mothers, and about the amount of time children stay in formal care 10 . As predicted by the theoretical model, these simulations show that an increase in the per hour price of care discourages households from choosing formal child care arrangements (mode 3 and 4), and also discourages mothers from working.
If formal child care were fully subsidized (in other words, the price was zero) as opposed to the current situation in which the average child care price is 5.6 rubles per hour, this would result in an 11.3 percent increase in the rate of mothers' labor force participation. It also would result in a 10.5 percent increase in the use of formal care facilities. On the other hand, increasing the prices of child care would discourage other household members from working. Doubling the cost of child care would decrease by 9.6 percent the proportion of households where other members work. A negative effect of child care prices on the states where only informal care is used can be attributed to the existence of a shadow price of the time other household members spend taking care of children, which can be correlated with the actual market price of child care. Alternatively, this negative effect of child care prices can be attributed to monetary transactions between the members of a household.
Mothers' offered wage rate: The potential wages that a mother could earn if she works have a strong and positive effect on the probability of her participation in the labor market. A higher wage offer will increase the opportunity cost of her staying at home and, therefore, will increase mother's propensity to work. Simulated changes in the probability that various types of child care arrangements would be chosen and that mothers would participate in the labor force in response to changes in the level of offered wages are presented in Table 6 .
The doubling of a mother's offered wage rate (from 10 to 20 rubles per hour) would increase the number of households with working mothers by 24 percent . At the same time, the proportion of households with non-working mothers would decline from 50.5 percent of the sample to 40.7 percent. This change in the offered wage rate would also affect the distribution of households with working mothers, particularly in those where other household members also have jobs. The proportion of such households would decline by 17 percent relative to the initial state. The doubling of the offered wage of the mother would also increase by 19.1 percent the use of paid care facilities.
Offered wage rate of other household members:
An increase in the wage rate of the other household members reduces the probability that the households will choose to keep members other than the mother from working (states 2 and 4). The third row in Table 6 demonstrates the impact of an increase in the wage rate available to other household members by 100 percent (from 10 to 20 rubles per hour 11 ) -a 14.6 percent increase in the proportion of households where other household members work. The slight decrease in the number of non-working mothers can be attributed to imperfect substitution between the maternal and other forms of care. An increase in the wage rates of other household members would increase total household income, thus (according to the theoretical model) discouraging mothers from working. However, as household income grew and formal care became more affordable, households would switch from the maternal to formal care mode and the number of working women with children would increase.
Demographic and geographical variables: Table 7 presents simulations that summarize the effects of several demographic variables on the discrete outcomes. Households with children under the age of three are significantly less likely to choose to put themselves in states where the mothers of these children work. The probability that those households with children younger than 18 months will have a working mother is 50.4 percent lower than the probability that households with older children will have a working mother. Younger children require more intensive care and, therefore, have a strongest impact on the likelihood that their mothers will be employed.
This estimation shows that household non-wage income has no significant effect on the household's choice of a type of child care. However, the household's structure does appears to be an important determinant of its choice of child care. The availability of grandparents and other family members in households encourages these households to use informal types of child care and may minimize their propensity to use formal care. The presence in the household of children between the ages of seven and twelve years of age and of teenagers has a positive effect on mothers' labor force participation in all states of child care arrangements. Households in the rural areas of Russia are more likely to have working mothers than families in the urban or metropolitan areas of the country. A mother's educational level can be regarded as a proxy for the quality of maternal child care. Theory would suggest that the mother's educational level would have a negative effect on her labor force participation, in part because better-educated mothers are likely to provide higher quality care. However, the estimation fails to show any such pattern and instead indicates that mothers who are high school graduates are 13.2 percent less likely to choose formal child care arrangements than mothers with higher levels of education.
Maternal employment and the use of paid care are both higher in single-parent households than in two-parent households. Such households are more likely to use formal child care, and single mothers are 10.3 percent more likely to work than married women with children.
5.2.b Continuous outcome models for women's time spent working and children's time spent in formal care
Women's time spent working:
A simulation of the effects of the exogenous variables on the mothers' hours of work model confirms the predictions of the theoretical model. An increase in mothers' wages has a positive effect on the number of hours that mothers spend at work, while an increase in the costs of child care has a negative effect on their work hours. An increase in the cost of child care lowers mothers' "effective" wages, which, in turn, makes them work shorter hours. The effect of child care costs on labor hours is weaker than the effect of wages. The wage rate of other household members seems to have no significant effect on mothers' work hours. The higher the household's non-wage income, the less time mothers work. Of the demographic variables, the presence of small children in a household decreases the mother's labor activity. On the average, single mothers work 20 hours more per week than married women with children. Younger and less-educated mothers tend to work longer hours. Mothers in the metropolitan areas of Russia tent to work shorter hours than mothers in rural areas.
Children's time spent in formal care:
The theoretical model offers no predictions about how the prices of child care affect the number of hours that children spend in formal care. However, assuming that formal care is a normal good, a negative child care cost coefficient of the hours of care regression could be expected. Indeed, simulations show that an increase in the average price of child care within a given population point decreases the number of hours that children spend in formal care. The mothers' wage rate has a positive and significant effect on the use of formal care, while the presence in the household of children under the age of 18 months reduces the household's use of formal care. The estimations fail to reveal any significant differences in children's attendance at formal care facilities among different regions of Russia. Better-educated mothers use formal care more often than less-educated mothers.
Robustness
The robustness of these results can be tested by evaluating some of the alternative specifications of the model (2.1-2.2). Table A3 in the Appendix shows the SPFIML estimation coefficients for the discrete and continuous outcomes equations where the regressor is the minimum wage rate of the household members other than the mother. These estimations suggest that using this specification makes little difference in the effects of the key policy variables compared to when the regressor is the average wage rate of the household members other than the mother.
The "average wage" estimation results are more consistent with the prediction of the theoretical model in terms of how the wage rates of the other household members affect their employment. For those states with the working household members (other than the mother) (states 1 and 3), an increase in the "average wage" variable has a positive effect on their level of labor force participation. However, in state 1 (households in which the mother and other members work but only informal child care is used), the "minimum wage" specification results in a negative significant coefficient for this parameter.
In the continuous outcome equations for the hours of mothers' employment and the demand for formal care the estimation of "minimum wage" specification shows that the wage rates of other household members have a weaker impact on the outcomes in both equations. The effects of the other parameters are not different from the predictions of the "average wage" model estimation.
Policy implications
This analysis demonstrates that the price of child care and the wage rates of mothers and other household members have a strong effect on the maternal employment and on the use of formal child care. When allocating limited budget funds, policy-makers need to decide what policies are most likely to improve the well-being of Russian families. The three key policies in this area are wage rate subsidies, child care subsidies and direct government transfers to the households with children. These instruments can affect the welfare of Russian households by increasing their income and/or improving the developmental and educational outcomes of young children.
The discussion in this section provides the information that the Russian government needs to determine the costs and benefits of accomplishing a given policy objective and to identify the
tradeoffs involved in attempting to achieve multiple objectives. The empirical analysis of the model (2.1-2.2) indicates that wage and child care subsidies have the biggest positive impact on the employment rate of women with children. Wage subsidies make having a job more attractive than not working. Child care subsidies can affect the utility derived from working and from using formal care. They tend to increase maternal employment by inducing certain households to switch from a state where the mother stays at home with her children to states where the mother works. Child care subsidies also affect households with working mothers by prompting them to change from informal to formal child care. However, these subsidies do not in any way affect the level of maternal employment in households with working mothers. Wage subsidies are paid to all working women with children and thus the net increase in employment will be reduced by the amount paid to women who already have a job.
The effectiveness and distributional impact of child care and wage subsidies can be determined through simulations. Suppose, similar to the results in Table 7 , the government were to introduce child care subsidies that make the child care free. These subsidies are available only to the families that use paid child care. The child care subsidies will induce some non-working mothers to enter the labor market, and may induce households with working mothers to use more formal care. The results of this simulation are presented in Table 8 . The total government expenditure on fully subsidized care would consist of its subsidies to those households that were using the formal care before the new subsidy policy was implemented plus the subsidies to those households that switch from using informal care to using formal care because of the new subsidized price. This policy measure would result in a 11.2 percent growth in the number of working mothers 12 and would affect 471.9 households with children in the sample.
An alternative approach for the government to take would be to introduce wage subsidies for the women with children. Suppose the Russian government wants to spend the same amount of money as it spent on child care subsidies on wage subsidies. All households with working mothers would be eligible for such subsidies. This increase in the hourly wage rate would induce some mothers who previously did not work to enter the labor market. Also, those mothers who were employed before the policy was implemented would work longer hours. The number of households that use formal care would also go up. The magnitudes of these changes can be determined by solving equation (8): where N b is the number of the households where the mother works before the wage subsidies, N a is the number of households where the mother enters the labor market after the increase in hourly wages, MW is the change in wage rates due to the subsidies, W b is the wage rates before the subsidies, and E is the government expenditure. The fixed-point solution of equation (8) with respect to N b , N a , and MW yields a 5.6 percent growth in women's labor force participation rate under this policy. If the wage subsidy were equal to the amount of money that the government would otherwise have spent on child care subsidies, this would increase mother's wage rates by 2.06 rubles per hour, and 1044.1 households would benefit from this policy.
Child care subsidies would increase maternal employment by almost twice as much as wage subsidies. Both measures would increase the total household incomes of the eligible households. In the case of those households that were using formal child care before the child care subsidies were introduced, this increase in income would be a result of a decrease in the amount of money that they previously spent on child care and an increase in the mothers' wage income because she would be working longer hours. In the case of those households that start using market care because of the lower prices, and as a result of which the mother enters the labor market, the increase in their income is generated by the wage income that the newly-employed mother brings into the household budget.
The wage subsidies would increase total household income by increasing the household's earned incomes because of the additional time that mothers who were already in the labor force would spend at work and because of the additional wage that mothers who had not previously been working would bring into the household budget after they became employed.
A third policy measure that may influence the welfare of Russian households with children is a family allowance transfer. Assume again that the government wants to spend the same amount of money on family transfers as it spent on the first two policies. According to the model, this would result in a slight drop in the level of labor force participation of mothers, but would increase the total household income by increasing households' non-wage income. All households with children would benefit from this policy.
These simulations indicate that child care subsidies are substantially more effective than wage subsidies at increasing employment per ruble of government expenditure. They would also be more effective in inducing households to use formal child care.
Comparing the effects of the above three policies on the income levels of Russian households with children reveals that the child care subsidies would produce the largest increase in the family income both for the beneficiaries, and, if averaged out, for the whole sample. Wage subsidies would produce the next biggest increase, following by family allowances transfers. Households that use payed care would experience on the average a 20 percent increase in their incomes as a result of the fully subsidized child care. The effect of the wage subsidies would be significantly smaller (yielding a 7.5 percent increase in total household income), although it would affects more families. The uniform family allowances would increase the income level of all households with children by only 3.4 percent.
Conclusion
Estimating the joint model of households' child care choices, mothers' labor supply decision, and household demand for formal child care confirm the predictions of the theoretical model developed in this paper. The estimations indicate that economic incentives have a powerful effect on the work behavior of women with children in Russia. The level of wages available to them and the costs of child care can both be expected to affect women's labor force participation and labor supply decisions. Child care costs affect which child care arrangement households choose. When the costs of care are high, this discourages households from using formal child care and increases the number of households that rely only on informal care.
Government subsidies on child care may increase the number of mothers who work, thus 20 increasing the incomes of poor households and lifting some families out of poverty. The simulations in this paper have shown that measures such as subsidies aimed at reducing the costs of market child care are more effective than measures that increase women's wages in increasing the number of mothers who work and the number of hours that they work. Si mul at i ons i ndi cat e t hat f ami l y al l owances % i nt ended as a means of reduci ng povert y % do not si gni f i cant l y af f ect whi ch chi l d care arrangement s househol ds chose. Theref ore, subst i t ut i ng chi l d care subsi di es f or f ami l y al l owances woul d have a st rong posi t i ve ef f ect on l evel of l abor f orce part i ci pat i on of women wi t h chi l dren and t hus may be ef f ect i ve in reducing poverty.
A significant proportion of Russian households with children use a network of family members to provide most of their child care. Those families in which some members do not work are unlikely to use paid care as informal care is available from those family members. It would appear that in Russia this kind of informal care has substituted for the care that used to be provided by the Soviet government, which would explain the fact that there is still a relatively high level of participation by women in the labor force despite the sharp drop in the number of kindergartens and nurseries in the last 10 years.
Further research is needed in several areas. First, this paper has assumed the perfect elasticity of the labor market with respect to an increase in women's labor supply. However, given Russia's shrinking economy, it seems unlikely that the market could actually accept a significant influx of women without any wage adjustments. An increase in the women's labor supply might lead to a drop in real wages, which would mean that the actual effects of the policies simulated in this paper would be quite different. This may also be true of the child care market where an increase in the demand for the formal care might cause the market prices of child care to increase.
The next question that needs further research is the distributional impact of the various potential government policies. Even if the child care subsidies produce, on average, the largest increase in the household income (compared to subsidizing wage rates or having a system of family allowances), it is unclear which households would benefit most from these subsidies. The poorest households with children in Russia may not benefit from this kind of subsidies, which means that other policy measures would be needed to improve the well-being of such families.
The serious limitation in the present analysis is the lack of direct information on the quality attributes of care provided under different arrangements and at different facilities. While the data used in this paper are averaged by population point, center-specific information would be more appropriate. Further work should also consider marriage and fertility decisions of the households as factors that may influence households' choices of child care arrangements and its members' labor supply decisions. 
Appendix
In the SPFIML estimation the following functional forms were assumed in estimating the probability weights B and P, and the points of support V 1 and V 2 : 
